What is claimed is- 

/L A non-human gene-mutated animal having a mutant presenilin-1 gene. 

,1 ^> 2. The £enemutated animal according to claim 1, wherein the animal has a 

J 

mutant presenjlin-1 gene which comprises a DNA having a sequence encoding a 

j 

presenilin-1 prbtein in which an amino acid in the amino acid sequence of the 
presenilin-1 pijotein is substituted with a different amino acid. 

3. A njm-human gene-mutated animal having a mutant presenilin-1 gene 
which comprises a DNA having a sequence encoding a mutant presenilin-1 protein 
which has an amino acid sequence in which one or more amino acids at positions 
selected from the group consisting of amino acid numbers 79, 82, 96, 115, 120, 135, 

139, 143, 146, 163, 209, 213, 231, 235, 246, 250, 260, 263, 264, 267, 269, 280, 285, 286, 
290, 318, 384, 392, 410, 426, and 436 is substituted with different amino acid(s) in the 
amino acid sequences of presenilin - 1 protein. 

4. A non-human gene-mutated animal having a mutant presenilin-1 gene 
which comprises a DNA having a sequence encoding a mutant presenilin-1 protein 
which has one or more mutations selected from the group consisting of A79V, V82L, 
V96F, Y115H, Y115C, E120K, E120D, N135D, M139V, M139T, M139I, I143F, I143T, 
M146L, M146V, H163Y, H163R, G209V, I213T, A231T, A231V, L235P, A246E, L250S, 
A260V, C263R, P264L, P267S, R269G, R269G, R269H, E280A, E280G, A285V, L286V, 
S290C, E318G, G884A, L392V, C410Y, A426P and P436S in the amino acid sequence 
of presenilin- 1 protein, wherein each alphabet represents an amino acid expressed as 
a one-letter symbol, each number represents an amino acid number from the 
N-terminus of the presenilin _ l protein, and the descriptions mean that a wild-type 
amino acid shown in the left of the numerical figure is substituted with an amino acid 
shown in the right. 

5. A non-human gene-mutated animal having a mutant presenilin - 1 gene 
which comprises a DNA having a sequence encoding a mutant presenilin-1 protein in 
which isoleucine at position 213 of a presenilin-1 protein is substituted w ith an amino 
acid other than isoleucine. 

6. A non-human gene-mutated animal having a mutant presenilin-1 gene 
which comprises a DNA having a sequence encoding a mutant presenilin-1 protein in 
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which isoleucinje at position 213 of a presenilin-1 protein is substituted with 

i 

threonine. ' 

<^-~ \ 

7. The non-human gene-mutated animal according to / ^»yone e# elaime 1 to£-, 
wherein the animal has the mutant presenilin-1 gene wherein a DNA sequence 
encoding around an amino acid at position 213 in an amino acid sequence of the 
presenilin-1 protein is mutated to the following sequence : 
5'TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC-3' 

wherein N represents a base other than T, M represents T or C, and the underlined 
bases encode the amino acid at position 213. 

cJs ol\ ^ \ 

8. The non-human gene-mutated animal according to / ^Hay-o»e-of-rfai-ms--4-to^, 
wherein the animal has the mutant presenilin-1 gene wherein a DNA sequence 
encoding around ati amino acid at position 213 in an amino acid sequence of the 
presenilin-1 protein is mutated to the following sequence^ 

5' TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC-3' 

wherein N represents C, M represents T or C, and the underlined bases encode the 
amino acid at position 213. 

oA a."* ' v 

9. The non-human gene-mutated animal according tet any one of claims ! 
wherein the animal has the mutant presenilin-1 gene wherein a DNA sequence 
encoding around an amino acid at position 213 in an amino acid sequence of the 
presenilin-1 protein jis mutated to the following sequence : 
5'TGTGGTCGGGAf GATMGCC XYZ CACTGGAAAGGCCC-3' 

I 

wherein XYZ represents a codon as triplet bases which encodes an amino acids other 

i 

than isoleucine, M represents T or C, and the underlined bases encode the amino acid 

1 

at position 213. ^ 

10. A non-human gene-mutated animal having a mutant presenilin-2 gene 
which comprises a DNA having a sequence encoding a protein in which an amino acid 
at position 141 and/or 436 is substituted with a different amino acid in an amino acid 
sequence of a presenilin-2 protein. 

11. The non-human gene-mutated animal according to claim 10, wherein the 
animal has the mutant presenilin-2 gene which comprises a DNA having a sequence 
encoding a mutant presenilin-2 protein which contains a mutation of N141I and/or 
M239V in the amino acid sequence of the presenilin-2 protein. 
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0^- 12, The gene-mutated animal according to^ any on e of cla i-mi^ 1 to 11 , wherein 

s"' x overexpression of amyloid /3 protein is caused by the mutant presenilin-1 gene 
, ^ - and/or the mutant presenilin-2 gene. 
^ [ 13. The non-human gene mutated animal according to A aHf*y-o ne of elfti mo Mo 

1-2, wherein the animal can express the mutant presenilin protein and wherein the 
expression of said protein induces\the production of amyloid (3 protein in an amount 
sufficient to form a progressive neural disease in a peripheral portion of the cerebral 
cortex of the brain of the mammal. x . 
^ 14. The non-human gene mutated animal according to «ty--i5Tre-^-ektim«~l-to 

^ 4-3-, wherein the animal is a rodent. 

eAo ^ v 

15. The non-human gene-mutated animal according to .snay-ene o f c l aims-l-to 

^ -14, wherein the animal is a mouse. 

\ . . cX^ — \ 

16. The non-human ^ejie-mutated animal according to * my on o of claim o 1 

*w / w herein the aforementioned mutant presenilin-1 gene and/or the aforementioned 

mutant presenilin-2 gene are transferred by homologous recombination. 
^ 17. The non-human gene-mutated animal according to^»fiy on o claim o~l~ to 1G , 

wherein amount of the amyloid protein expression in a brain tissue induced by the 
presenilin-1 gene is sufficient to cause affected behavior in a memory learning test in 
comparison with a normal animal, and sufficient to induce abnormal neuropathy in a 
peripheral portion of the cerebral cortex of the hippocampus of the brain of the 
animal. 

18. A non-human gene-mutated animal having a DNA which comprises a 
mutant preceilin*l gene encoding a mutant preceilin l protein in which one or two or 
more amino acids is substituted with a different amino acid in an amino acid 
sequence of presenilin-1 protein together with a DNA having a nucleotide sequence 
encoding a marker protein. 

19. A plasmid comprising a DNA or a part thereof, wherein said DNA has a 
■ ' t 

■' v ^ sequence of a mutant presenilin- 1 gene wherein a DNA sequence encoding around an 

amino acid at position 21$ of an amino acid sequence of a presenilin-1 protein is the 
following sequence : 

5 -TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC-3' 

wherein N represents A, G, or 0, M represents T or C, and the underlined bases 
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encode an amino acid at position 213. 

20. Ajplasmid comprising a DNA or a part thereof, wherein said DNA has a 
sequence of a mutant presenilin-1 gene which encodes a mutant presenilis 1 protein 
wherein an arnino acid at position 213 is substituted with an amino acid other than 
isoleucine in an amino acid sequence of a presenilin-1 protein and has a DNA 
sequence encoding around the amino acid at position 213 of presenilis 1 protein is the 
following sequence^ 

5' TGTGGTGGGGATGATMGCC XYZ CACTGGAAAGGCCC-3' 

wherein M represents T or C, XYZ denotes a codon as triplet bases encoding an amino 
acid other thjan isoleucine, and the underlined bases encode the amino acid at position 
213. \ 

2 1. A chromosomal DNA containing exon 8 of a mutant presenilis 1 gene 
encoding a mutant presenilin-1 protein in which an amino acid at position 213 is 
substituted with an amino acid other than isoleucine in an amino acid sequence of a 
presenilin-1 protein. 

22. A plasmid comprising a DNA wherein a Sau3AI site is introduced into a 
' nucleotide sequence comprising the whole or a mutated part of a cDNA or 

chromosomal DNA of a mutant presenilin-1 gene encoding a mutant presenilin-1 
protein in which an amino acid at position 213 is substituted with an amino acid 
other than isoleucine in an amino acid sequence of a presenilin-1 protein. 

23. The plasmid according to claim 22, wherein the substitution of the amino 
acid is from isoleucine at position 213 to threonine. 

. ^ 24. A plasmidVomprising a DNA specified by the following nucleotide 

x - y sequence : 

S'-TGTGGTCGGGATGAJVteGCCACCCACTGGAAAGGCCC-S' 

wherein M represents T or 

V'ui) ^ : ^ 25- A gene Encoding a mouse mutant presenilin-1 protein wherein isoleucine 
V ^ J 

at position 213 is substituted with an amino acid other than isoleucine in an amino 

acid sequence of a iiouse presenilin-1 protein. 

26. The gene according to claim 25, wherein the substitution is from 
isoleucine to threonine. 

27. A plasmid! comprising : 
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(1) a g^ne encoding a mouse mutant presenilin-1 protein wherein isoleucine 
at position 21^ is substituted with an amino acid other than isoleucine in an amino 
acid sequence of a mouse presenilin-1 protein; and 

(2) a jieomycine expression unit flanked by loxPs. 

28. The plasmid according to claim 27, wherein the substitution is from 
isoleucine to threonine. 

29. An embryo introduced with a plasmid comprising a DNA represented by 
the nucleotide sequence- 

5-TGTGGTCGGGATGATMGCCACCCACTGGAAAGGCCC-3' 
wherein M represents T or C. 

30. An embryo obtained by homologous recombination using the plasmid 
^ according to any^w^of cla4m«-20, 22, 23, 24, 27, or 28. 

c " 31. The embryo according to claim 29^qx-30; wherein the embryo is derived 

from a mammalian rodent. 

eA cjv 2- 

c 32. The embryo according to ^ny one -^~ekttm»-29-^ 34, wherein the embryo is 

an embryonic stem cell derived from a mouse. 

33. A primary cell culture or a subcultured cell obtainable by isolating a cell 
from the gene-mutated animal according tcy ony one of claims 1 4o-4£-and culturing 
said cell by tissue culture. 

34. A method for producing a non-human gene-mutated animal, wherein the 
method comprises the step of transferring a mutant presenilin-1 gene by homologous 
recombination into an embryo of an animal, wherein the mutant presenilin-1 gene is 
capable of expressing a mutant presenilin-1 protein and inducing production of 
amyloid /3 protein in an amount sufficient to form a progressive neural disease in 
the hippocampus or a peripheral portion of the cerebral cortex of the brain. 

\ > \y 35. The jnethod according to A claim 3 & ? wherein a mutant presenilin-1 protein 

is expressed in vfhich isoleucine at position 213 is substituted with an amino acid 

other than isoleikcine. 

i 

36. A method for evaluating a substance useful for therapeutic and/or 
„.V , preventive treatment of Alzheimer's disease which comprises the step of subjecting 

<Z. V tlie gene-mutated animal according to a ny on e o£-e4tt imB 1-H which is administered 

/ s K 

with a test substance to a comparison with said gene-mutated animal not 
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b administered with rbe test substance. 

/ 37 The method for evaluation according to claim 36, wherein the comparison 

is conducted by using a memory learning test. 

38. The method for evaluation according to claim 36, wherein the comparison 
is conducted by using a pathological test. 

39. The method for evaluation according to claim 36, wherein the comparison 
is conducted by a pathological test based on neuropathology in a peripheral portion of 
the cerebral cortex. 

40. The method for evaluation according to claim 38 s - r claim 3 ^, wherein the 
comparison conducted by the pathological test based on neuropathology is a 
comparison of one or more items selected from the group consisting of suppression of 
decrease in overgrown gliosis in a peripheral portion of the cerebral cortex of the 
brain, suppression of decrease in uptake of 2 _ deoxyglucose in a peripheral portion of 
the cerebral cortex of the brain, and suppression of decrease in availability of 
2"deoxyglucose in the cerebral cortex of the brain. 

41. The method for evaluation according to claim36, wherein the comparison 
is conducted for one or more items selected from the group consisting of survival 
period of time, exploratory behavior, and migratory behavior. 

42. A method for evaluating a medicament for therapeutic and/or preventive 
treatment of Alzheimer's disease which comprises the step of culturing the primary 
cell culture or the subcultured cell according to claim 33 in vitro in the presence of a 
test compound. 

43. A method for diagnosing Alzheimer's disease or a possibility of onset of 
Alzheimer's disease, which comprises the use of a partial nucleotide sequence of a 
mutant presenilis 1 gene encoding an OS"2 type mutant presenilis 1 protein. 

44. A substance useful for therapeutic and/or preventive treatment of 
Alzheimer's disease selected by the evaluation method according to any e n eof -ekums. 

45. A medicament for therapeutic and/or preventive treatment of Alzheimer's 
disease comprising the substance according to claim 44 as an active ingredient. 

46. A gene-mutated animal having a mutant presenilin gene and a gene 
encoding a mutant amyloid precursor protein, wherein the animal is a hybrid animal 
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^ or its progeny which is produced by mating the gene-mutated animal according to a&y- 

<t\ \ 

^ -oft^ uf claims l -^o~4^vvith an animal having a gene encoding a mutant protein of the 
amyloid precursor protein and high productivity of amyloid (3 protein. 

47. The gene-mutated animal according to claim 46, wherein the animal is a 

mouse. 

48. The gene-mutated animal according to claim 47, wherein the animal 
having a gene encoding a mutant protein of the amyloid precursor protein and high 
productivity of amyloid 13 protein is a PSl-mutated mouse. 

49. A gene-mutated mouse having a mutant presenilin gene and a gene 
encoding a mutant amyloid precursor protein, wherein the mouse is a hybrid mouse 
or its progeny which is produced by mating the gene-mutated animal according to ««y 

of elftkirc 7 -fee-±£^with a mouse having a gene encoding a mutant protein of the 
amyloid precursor protein and high productivity of amyloid 13 protein. 

50. A gene-mutated mouse having a mutant presenilin gene and a gene 
encoding a mutant amyloid precursor protein, wherein the mouse is a hybrid mouse 
or its progeny which is born by mating the gene-mutated animal according to an y on e 
af-ciaim^^ -fee-i^^with a mouse having a gene encoding a mutant protein of the 
amyloid precursor protein and high productivity of amyloid [3 protein. 

v 

a J. t f* ^) 
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